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'XULQJ RQVLWH RSHUDWLRQ EDFNZDVKLQJ DQG FKHPLFDO FOHDQLQJ DUH SHULRGLFDOO\ DSSOLHG WR
PHPEUDQHVWRJHWULGRIUHYHUVLEOHDQGLUUHYHUVLEOHIRXOLQJDQGHQVXUHSURSHURSHUDWLRQ,PSDFW
RI LQGXVWULDOZDVKLQJRQPHPEUDQHSURSHUWLHVLVVWLOO UHODWLYHO\XQNQRZQKRZHYHUPDMRUZDWHU
WUHDWPHQW IDFLOLWLHV DSSHDU WR EH VXEMHFWHG WRPHPEUDQH IDLOXUH DQG LQWHJULW\ ORVV RQ D TXLWH
UHJXODU EDVLV >*LMVEHUWVHQ$EUDKDPVH HW DO @ 'XH WR LWV DQWLEDFWHULDO DQG R[LGL]LQJ
SURSHUWLHVVRGLXPK\SRFKORULWH1D2&OLVDZLGHO\XVHGFOHDQLQJDJHQW





IOX[ WKURXJK 3(6393 PHPEUDQHV DQG 393 GHJUDGDWLRQ GXULQJ PHPEUDQH LPPHUVLRQ LQ D
SSP1D2&OVROXWLRQXQGHUVWLUULQJ >:LHQNHWDO@/DWHURQ:ROIIHWDO DQG
4LQ HW DO  FRQILUPHG WKH SHUPHDELOLW\ LQFUHDVH REVHUYHG E\ :LHQN DQG VKRZHG DQ
DOWHUDWLRQ RI UHWHQWLRQ SURSHUWLHV RI 3(6393 PHPEUDQHV VRDNHG LQ 1D2&O VROXWLRQV 0RUH
UHFHQWO\GLIIHUHQWDXWKRUVUHSRUWHGDQDOWHUDWLRQRIPHFKDQLFDOSURSHUWLHVRI3(6393V\VWHPV
GXH WR 3(6 FKDLQ VFLVVLRQV DQG GHSHQGHQW RQ WKH VRDNLQJ VROXWLRQ WHPSHUDWXUH DQG S+






6WDWLF LPPHUVLRQ DQG WDQJHQWLDO ILOWUDWLRQ PRGH DJHLQJ H[SHULPHQWV ZHUH SHUIRUPHG RQ
FRPPHUFLDOO\DYDLODEOH3(6393KROORZILEHUPHPEUDQHV$JHLQJH[SHULPHQWVZHUHFRQGXFWHG




SHUPHDELOLW\ PHFKDQLFDO SURSHUWLHV WHQVLOH WHVW VXUIDFH PRUSKRORJ\ 6FDQQLQJ (OHFWURQ
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DSSUR[LPDWHO\  WLPHV WKH LQLWLDO /Sȝ YDOXH )RU RWKHU S+V LQYHVWLJDWHG S+  DQG  SXUH
ZDWHU SHUPHDELOLW\ HYROXWLRQ H[KLELWHG VDPH WUHQG UHDFKLQJ  WLPHV WKH LQLWLDO /Sȝ EXW WKLV
SKHQRPHQRQNLQHWLFVDSSHDUHGWREHVORZHUSODWHDXUHDFKHGIRUKLJKHU1D2&OGRVH





,5 DQDO\VLV ZDV FRQGXFWHG RQ PHPEUDQH VXUIDFHV 6SHFWUD IRU QHZ DQG FKORULQH H[SRVHG
VDPSOHVQRWVKRZQKHUHH[KLELWHGQRPDMRUHYROXWLRQEXWDVLJQLILFDQWGHFUHDVHRI WKH
FPEDQGDVVLJQHG WR WKHVWUHWFKLQJYLEUDWLRQRI WKH& 2 LQ WKH393DPLGHXQLW IRUDOOS+V
VWXGLHG6XFKDGHFUHDVHVXJJHVWVDORZHUHG393SUHVHQFHRQPHPEUDQHVXUIDFHZKLFKKDV
EHHQ FRQILUPHG E\ ;36PHDVXUHPHQWV GHFUHDVH RI DWRPLF SHUFHQWV UDWLR 1  6 IRU 1D2&O
H[SRVHG PHPEUDQHV HVSHFLDOO\ DW S+  )LJXUH  SUHVHQWV UHODWLYH  FP EDQG
DEVRUEDQFH YHUVXV 1D2&O GRVH DW S+   DQG  )RU DOO S+V UHODWLYH  FP EDQG








WHQVLOH VWUDLQ DW EUHDN DV D IXQFWLRQ RI 1D2&O GRVH DQG VROXWLRQ S+ ,W FOHDUO\ DSSHDUV WKDW
PHPEUDQHVXQGHUJRWKHPRVWVHYHUHGHJUDGDWLRQIRUVOLJKWO\EDVLFS+YDOXHS+,IZHUHIHU
WRWKHFKORULQHSUHGRPLQDQFHGLDJUDP)LJXUHES+UDQJHIURPWRFRUUHVSRQGVWR+&O2
DQG&O2 VSHFLHVFRH[LVWHQFHGRPDLQ7KXVS+ UDQJHFRUUHVSRQGV WR VXLWDEOH FRQGLWLRQV IRU
WKHIROORZLQJUHDFWLRQ
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+&O2&O2íĺ&Oí&O2+2 >:LHQNHWDO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
7KLV UHDFWLRQ UHSRUWHG E\ :LHQN HW DO OHDGV WR &O2 DQG +2 UDGLFDOV IRUPDWLRQ )LEHUV
HPEULWWOHPHQW RFFXUULQJ PRUH VHYHUHO\ DW S+  PD\ FRUUHVSRQG WR D UDGLFDO DWWDFN RI WKH
PHPEUDQH VWUXFWXUDO SRO\PHUV 1HYHUWKHOHVV PRQLWRULQJ WKH PHPEUDQH SRO\PHU PROHFXODU
ZHLJKW DV D IXQFWLRQ RI 1D2&O GRVH E\ 6(& DQDO\VLV RI GLVVROYHG PHPEUDQHV LQ 11











XQGHUWDNHQ 5HVXOWV VKRZHG WKDW FOHDQLQJ SURFHVV VXEVWDQWLDOO\ DIIHFWV PHPEUDQH
SHUIRUPDQFHV)LUVWO\ IRUDOOS+VWXGLHG393DSSHDUHG WREHGLVORGJHG IURP3(6PHPEUDQH
PDWUL[ OHDGLQJ WRDGUDVWLF LQFUHDVH LQSXUHZDWHU IOX[6HFRQGO\ IRUVOLJKWO\EDVLFFRQGLWLRQV
UDGLFDOVIRUPDWLRQLQ1D2&OVROXWLRQVHHPVWRLQGXFHFKHPLFDODWWDFNRI393GLVORGJLQJLWIURP
3(6 PHPEUDQH PDWUL[ DQG GUDPDWLFDOO\ LPSDLULQJ PHPEUDQH PHFKDQLFDO SURSHUWLHV 7KLV
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